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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an LED(light 
emitting diode) capable of being drived under a low voltage 
at high efficiency by using a polymeric phosphor having 
stronger fluorescence than that of conventional. 
SOLUTION: This polymeric fluorescent substance having 

fluorescence in a solid state and having 103-108 number- *V ^ 

average molecular weight expressed in terms of polystyrene t ~' ! ' " " ■ 

comprise one or more kinds of each recurring units ^ " •M^-^ R .^— *CC^ -B i_ 

represented by formula (1) (n is 0 or 1) and formula (2) (I is i ^JZjs 

0 or 1) which satisfies the following (a) to (c). (a) The total ^ ' ^^'^ r 
of recurring units represented by formula (1) and formula (2) .^^^ss^Mr* 
is >50 mol% based on all recurring units, (b) The recurring 
unit represented by formula (2) is in an amount of 0.1-9 
mol% based on the total of recurring units represented by 
formula (1) and formula (2). (c) Absorption edge wavelength 
A 1 (nm) of the polymer composed of only the recurring unit 
represented by formula (1) and absorption edge wavelength 
A 2 (nm) of he polymer composed of only the recurring unit 
represented by formula (2) have a relationship as follows: 
(1 239/ A 1 )>[(1 239/ A 2)+0.05]. 
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(5T> iwm («E*) 

^RT^HF*** 1 03- 1 0«T**JWhT«3t*K*J 
WC, TIEs? ( 1 ) Wit ( 2 ) TSSSfiiHOiRUl. 

( a ) - ( c ) zmfc-rm^H&tto. < a > a < 1 > 
at** ( 2 ) ■c*$ns^0jgu*{ao-&th*^0)i 

Lmfi^5 Ot/M&LL. ( b ) « ( 1 ) Rt** ( 2 ) 

■csssft.fiHOjBumffl^n-cwLT, * ( 2) ts 

( c ) * ( 1 ) -C*$n4i»0SU*fil[WAA^*4.1f 
l»V-<0i»RJIHfcJ*£A, (nm) .35(2) T^Sft 
41* OjS UWflW>**»&fc4 # 'J -7-<7)iaiRffl»*S: A 
2 (nm) t IfckZ. 
1239/A,S1 239/A 2 + 0. 05 
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m?f2tf!=f-%ft\ o 3 ~i o*T$>z>&frmimiz}5 

V>T> Tie^ ( 1 ) fcjtf:* (3) T'^SftSiaML 
*{a**ft«U»8l«J:**, .Tft*><0|$>9jgL#{i 

*OTco^ff ( a ) - ( c ) zmz+x o izmimim 

(a) it (1) tiXX/X (3) TvkZtlZm'&LMQ. 

(b) iU 1 ) fciV* ( 3 ) T*$ix«)^0jIL#(4 
<0£fH=*tU"C. * (3) X'7f^i\hm&L%-tt.tf 

o . i ^ju%a± 9 *;iwrea s . ( c ) *u i ) 

&*£A, (n»).a(3) T*Silft«9iBL#fi 
tfMwft»fe**jKy -7-<omm^i A 2 (nm) t L 

1 23 9/AiS1 239/A 2 + 0. 05 

[fcl ] 

— Ar, -f CR 1 =CR 2 4 

» 'n 

(1) 

:ZZX\ Ar,U\ Tte^ (2) T-*$tLSSt-fc 

r,, R t a, *ti?tmjL£#.XB&: mam- 

Ar 2 — fAr 3 H — Ar 4 

x ' m 

(2) 

(lit, Ar t -Ar«tt^'f , W*4fc:,'±iW» 
(c#4ft£*«ilJSi 1 iSc# { 6--6 oo57 i ;-i'yi. 4fc 
4 ft * HSftfflmto^ - 6 0 C7) 2 

mmik-gfamx-hz. Ar 2 ~Ar,(oa^<tti 
oii, ^uma^os-c****. 4^{i. fc *» i 

tMim.mmZ'ft ix mm tixmzmfc lx ^x t <t 

m{iO~3tf>Sf&T*#>£. <I£T\ Ar 2 tAr, 
Ar 2 Sr¥ff^»)LTtAr 4 i:^^cS^|,^t 

— Ar 5 -(CR 3 =CR 4 ^ 

(3) 

C££T» Ar 6 li, iH^tC-^iftiUaflB^Hft^ 
6~6 0C0TU-Uya. ifc»i±*»4H:*4ftS* 
*BfflR*«4 - 6 0 O 2 WoaSSSMfc^ttST* 4 . R 
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3 . R 4 Ji. *ftm»L£fc*»fc^ jfc*»l~2 0tf> 
7/Mf/U*. **R6~6 0tf>7y-7HL &fgffc4~ 

(fftSSSr^t. Hi 0 4 fcti IT'S) S. ) 

m^mtttfi 03~i o'Tft^^iHHKawfcfcjs 
^r, mtmimna ( 1 ) . ^ ( 3) *3j;irFi£^ 

( 4 ) -C^SftSlft 0 £ L#&Sr -tft-Fft 1 «»a±* 
A. £ftfc<0t*9igL#{a:WaTtf>*fr ( d ) ~ ( f ) 

zmtz+x o m ojg u#fibww?sftt - 1 

afc-f 4*#?3bKfls. ( d ) * ( l ) T^^ft** 1 ) 

& L$m-m mim&co 1 o *>\,%w±x'*> o , *> 

( 1 ) . * ( 3 ) fcJ:l>'^ ( 4 ) -CSSSftSHOE 
Lmffl^&fW^tl 0 jg L#{iO 5 0 ^)V%H)±X'h 
h. (e) sUl) , 5^(3) fcAtfSU) t*$ft 
4*0SL*fflO*lf-tWUT. * ( 3 ) T'^Sft&ti 
OaUWfttfO. l*^%£Lh9*/l/%WTT-£>S. 
( f ) * ( 1 ) ^3ft*i*9® L#fi]W>*a»&$:*tf 
'J -7-«)i8JDaS*£* A, (nm),<(3) X'^Zix 

i (nm) . « (4) T'^ftSMO&Lm&c 7 )^*^ 
*&JpJT-<7)«lKtt»*«:A3 (nm) fcU:fc£. 
1 239/AjSl 239/A 2 + 0. 05 
1 239/Aj^l 239/A 2 +0. 05 

[fc43 

— Ar 6 -|CR5=CR 6 -J- — 

(4) 

CZZX\ Ar 6 fi. iaSttK^iftSKSHSTflR** 
6-6 0tfOTU-U>S. *fcttiM»4Wc*4ft61R 
MFFfttf 4 ~ 6 0 (?) 2 m<OWMMit^mX'h h . R 
5 , R 6 te, ^ft-fftaik:**^, **gci-2 0i0 
7^;U». DBR»6-6 0<07'J-/U«. H8R»4~ 

6 o^tt^b^afed:^^7ya*^^4gf*^i 
<fft6*«r^r. knoifetti-ca*. ] 
[»*JI3 ] frte^ ( 2 ) T*$ft&»\ TiSst 

( 5 ) T*Sft**T**ii: t»fti:1-*HWi9llE 
[-ft 5 3 




(5) 

iZZX\ X,-X l2 {«ft-fft?!fcit, C-R 7 4fc 
{±NT'J>0. X 1 -X 12 Wdt>^< tt>lO(±C-R 

2 Q<7)T)V*)l>**m, K3IS»1— 6 0^7/^/^U 
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v&m. i ~4 oor^^75 y ^stgt6~ 

£3I& 7-6 0*57 'J-^7/MrA'£. D8RK7~ 

o cr>mm<tin®&& j: w y a a> $r 4 »*» * aur 

nSSt^rf. Ry^o it lOtt*SlK?Ja 

ttoarc**. r 7 fn^(iisi-f 

t»Wr->Tv^t»J:o. 5U5) X'TjkZtiimt. 
< b 1 1 ootid; . *»«^T{i5rv«sait*L, « 

»J*l/tvvtij:^. jti0-3O8»-C£>4. ££ 
T*. X,fcX 9 . X,kX 10> X 3 tX n . X 4 tX l2 c7)4 
o^^f^TR^ftc^ix-e'ixIsi-t"* 4 Z < , 

*fcX,fcX„. X 2 tX„. X 3 tX 10 , X 4 £X 9 <7)4 
[n*fll43 JJE* (5) fc*^Tj-0T**Ci:«: 

u%XM#iz**ti* z t im. 
t-t iftttmrn^. 

wuzmsi ixmm 2 nmaj^mm mutcz t & 

zmm 5-7 ^-rtiMzim^^mM^ . 

xiEMffi&ft&mfr t>%&m* f&ftfe ztmmtt 

in*m 0] MfcjBEJifcoffifc. immizm® 
Lxm?®&&it&m*b%hm. tiztm&bfWM 
bnmz, mmizmsixiETim&mksm^* 

izismnim^itm. 

limmi 1 ] lf*JI5~l OiOV^AHClSic^iS^ 

=^m.m^m^tzzb &mbt$>*?'*> hWf& 
a. 



; Fffc5fc**£fflV*fe£ t mWb i~h F •/ h"7 h 'J v 7 

x^^a. 

54 hbthzbimbtm^B 

[000 1] 

tA'-eiis-ffl v vz& j rrt-mm=i- ( . l e d t 

^d£fc*<*>4. ) lcHt4. 
[0002] 

#;»s>7 7 -y h^-^kf -f xrv4m<r>$i7mmzm 

^ 4> flT ^ 4 # . $ 4 <0 t JWEOSsaW^BT 1 
&ofe. 

C 0 0 0 3 3 *«iE L3R^<08ScA<OiWi*^ . 
WB5 9-194 3 9 3*&«) . *«EL»^F{i, 4e 

&w&t&&&w*t>ixh b^o nmm&z t&e>m 
<«K**^ies*irv^* cv>/n--x- is*--}-* 

■ T?v 4 H • -7<V~/9X ( Jpn. J. Ap 
Pi. Phys. )^27^. L269K(1988 
^) D , VJ-t—lriV J[-f- 7Ty4 Y ■ yt=J v9 
X ( J. Appl. Phys. ) 316 36 1 0M 

( 1989^) ] . 

[ 0 0 0 4 ] «3tf*t LT±C®ft^«0W«Hk^ 

(WT> %^=tmm-b\^zbifhh) wiw* 

^LEDtC^V^, WO 9 0 1 3 1 4 8^BBW«MI, 
#^¥3 - 2 4 4 6 3 0-9£*L 775-f K • 7 -f v-y 
W-^-X(Appl. Phys. Lett. )^ 
5 8^. 1 982H ( 1 99 1*) fciffc:E«$*VO* 
4. * few 0901314 8^HWiffl»tU. iTStt 
SlffifcS:««±fc:jsSBtU ^S^ffd £ t CJ: OftS 

(wt, ppvtv^5£t*>^)4. )mm i i%t>ti&z 
b&£i/zti£m^tzm : ?tfm*ztix^&. 

[0 00 5] ?*>tC. ^¥3-244 6 3 0^^ 

* { iet8$ilTV'>4. $4>tC777'f H • 7<y^; • 
W-X(Appl. Phys. Lett. )H58 
1 9 8 2M ( 1 9 9 1 *) tcli. 
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=f j mtW& X V Z tl S-fflV >T Iffi. l-fcHfrF- LED mi 
[0 0 0 6] &tt : FLED£m^Z&tt¥&im\i. W. 

mzx >o®mz^mmmm&zttfx$mx\ m 

<n±mm^& 3 x v mz^mxh y , m&Th & z 
ti)^W)wmm.%>mix^h. 

[0 0 0 7]$*. ZtlkftftTLEDIiZm^tlZft 

v) Jsuwcfc, xyjMtvv 

■*7P • • Y ■ ~7 4V'v7X ( Jpn. J. 

A PP 1 . Phy s. ) »3 0*, LI 94 1H ( 19 
9 1*) ) . XV;Sy7x-U>imfo (Th'Ayxh 

■ t-rVTfUX (Adv. Mater. )$4l 36 
JC ( 1 9 9 2*) ) $r#&<«ft3*ixvi$. 

[ 0 0 0 8 ] * fc. IWIPPS - 2 0 2 3 5 5 
tt, 2«^mJ:OT l J-Uyt'^Uy^D)gLm{2*^ 

V*Wtf*S*l-Oi*. flfflPPl 1-97175 

aatn»3*ifcT y -uyi tMt% i^fois 

&i>m*ZtlX\.il. Wl 1-140 16 

8^rfWcn. *y (iit'7i-i/yh"-L'y) 
ogjt;^£#iet&§ixT^i>. fsa^Fi 1-50 

2 2 4 8^fg(C«i, *VJ-p-7x-UV%{Zi$ 

ttxvv-tww&irmmzMztix^i. mz. ® 
t r y - p > w y fir v > 

6. 

[0 0 0 9] £OA3fc«H t LEDfcfflVt*flWH s « 

**kLr. «^^yry-^yf-i^y^«*a 

[00 10] 

WC, ffi*EE, S^*T'ig»)t-#l>i«ttfgOffi^LE 
[00 113 

5rWfS:*T«aEWtLfc«ift, 2~5fl£)7y-^y 
S4 £U4»^£«0ft5gilS LT 4r * £ 

t* 9 sums*:. wjeory-vy«4fctt«3isiift^ 



{cj:9s ffimE, mtomx'mmx'Z&iih&mnw>fti L L 

[0012] -«r*>fe*»BH<i. C 1 ] H*«1B-C«3K 

**u ^y^f-uyaa^BcT^^i^i o»~i 

o 3 T'&l>il5^3«t;fcvvc. TIES ( 1 ) isitf 
« (3) T*Sii*fl l 3jgL#ffl*-e*i-e f *ilW8ltU: 
^it^cOHOiiL^^T^ft ( a) ~ 

( c ) zmtctfflH-&%mzmtz>. < a > * ( 1 > 

fcitf* ( 3) TwSiUfcySL^ffi^iW^O 
5g L*ftO 5 0 *!V%&±X'hh. ( b ) * ( 1 ) fc J: 
V* (3) ^Sft**9igL*ft<0£tH=*tl,-C 3$ 
( 3 ) TfliSiUIIDSSUM&PO. 1^%£LL9* 

)v%t\Tx*hh. ( c ) * < 1 ) -c-^$tii»^osLm 

ffi^^**#yv-^HMWB»*tA| (nm) . 
* (3) T^§ft.S»9jEL*fito**»fc$rSiJ?y'?- 
^i&iK«i£*£A 2 (nm) 
1 239/A,S 1 239/A 2 + 0. 05 

— -f CR, -CR 2 ) 

» 'n 

(1) 

CZZX\ Ar,li. Tia^ (2) -C*SfLS*-C* 
[<b7 3 

— Ar 2 — — Ar 4 

(2) 

C C ZX\ A r 2 ~A r t ti.*tL*tUHtiUZ. 

J4±a»»{C*4*l61tt*lK : F3R*«4-6 0O2«c7)« 
*BWI:^ft*-C* * . A r " t — A r 4 <0 p < i; t 

xi>*\\ ttz. tmtmfo L,#*ti*tiR»£M. 
&ttdmm£ftixm%ztixmzmLx^xi> 

m&0~~3<rM8X'hZ>. ZZX\ AritAr 
t tii. A r 2 LT t A r 4 h l> I 

[ft 8 3 

— Ar 5 -(CR 3 =CR 4 ^— 

(3) 

«^^a* j 4 ~ 6 o o 2 «^a*awt^ft« -c* s . r 
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3. r,« s eft-m^t*^^ jmrri~2o*> 

Will C2) HfMJWtattMTU ^ 'JX 
f-uy&g^P^JB 1 ** 5 ! o 3 -i o«t***#* 
atjewcfcwc, frie^ ( i ) , a ( 3 ) ajOTiea 
(4) t-*$ixi.^0jiL.*(2*-en-e'nia«w±^ 

^ft^^OilLiiifMlT^ft ( d ) - ( f ) 
£»fc-rafl^#fMc*W4. ( d > * ( 1 ) T'^S 

*0, *^ ( 1 ) . ^ ( 3 ) Hit/ft (4 ) T'^Six 

o m Lm<D^m^km o >g l iuao 5 o ja 

±7*4. (e) A (1) , * (3) fcektfsS (4) T 
*SfL6»OiiL#{a[<0^tHc*fUT, 5£ (3) 

n*m 9>gUMia<o . 1 ^%ja±9 ^%ottj> 

4. ( f ) 5t ( 1 ) T^$ii4*ft l JSLIM&tf>*a»<9$r 
« jjf U 7-<0(R A,(nm).*(3)T* 

$ n s m *) m L#ffio* <o & & -1* y ■? -«prjd«* 

$-A 2 ( nm) . ^ (4 ) X'*Ztlhm t )mi 
*>^S^y-7-co©iR«iSft«rA3 (nm) Lfcfc 

*, 

1 23 9/A! ^ 1 23 9/A 2 + 0. 05 
1 239/A 3 ^l 23 9/A 2 + 0. 05 

HL9] 

— Ar 6 -^CFJ5=CR 6 ^ — 

(4) 

m*4 ~~ 6 o co 2 mcommmit^mxht . r 

6 OWlfS^Wft J: VisT /m^^tm^m 

u c 2 j *>a#?sBtett#. Rfbti+fci^iniK^ 

«&fc*>?*4. ftt. *»5Hi. C 5 ] JJE C 3 ) <r> 
X'fol. £tz, *imi* C 6 3 _LI£ C 3 3 c7)K4B^ 
X'hh. S 4>K*3HBJ±. C 7 ] ±E C 3 3 

[0013] 



tAeftSrfflV vti&JH 1 LED to ^miitttfW- . 

*+\'>®%<m s ?-%> J rrt-&t) i l 0 3 ~l o 8 ?* 1 ). m 
KA ( 1 ) ajtf* ( 3 ) t'*§^l)^0jit*{5^^ 

fim i asua±**, *>otrF<o3# (a) ~ u) 

3£ft"C*>* . ( a ) ( 1 ) tiXtftt ( 3 ) -C*S*i4 
(ft 9 £ L#ffitftetW£tft 0 jS L#{40 5 0 *>\s%&.±. 

x-hh. ( b ) ^ ( i ) ti^t/A ( 3 ) x^ztim*) 

'Mimw-SmzftlX. * ( 3 ) TiRSflSHOigL 

Jwa*«o . i m%&.±9z/\s%UTXhz> . ( c ) a 

( 1 ) TSSiiSMiOiiLmfiKO^^^&JKy 
©WifcRSrA, (nm) . S (3) T^SnSHOig 
L#ffi<0**»fe*&^'J-?-<0«lRiBft*S:A 2 (n 
m) t LfcfcS. 

1 239/Aj^l 239/A 2 +0. 05 

53S«U:tS^ : P^3K«c<0^?SS:Xtfyn-M,T, W- 
$ 5 0~3 0 0 nmg«*)it«£JBjfcU ©JRX^^ h 
/USrS^I). ;cox^^h;l/t^L, \-X7>(y. IS 

$rTOS«fit^S„ tJt, ©MMS ( n m) COj£S 
SrJRO. 1 2 3 9fg-tS.Ii:t < J: , 9, KsKU7-«HB 
SOt^S=S:ftt>/h$=5rx^d(f--<?)^l'$2:x^^ 
hoy^h (ev) *ffiT«L*am:SSW:*£i: 

[00 14] ^03SLmficO«jtttJ:l>* { . ±IE 
( a ) - ( c ) (CjPiTTE ( a ' ) ~ ( c ' ) WT 

i-3Ct*»«tO»*LV\ (a' )^(l)fc«tt/5C 

( 3 ) x'^ztizm Y )&i<¥.&.cD-&m*±m y )mLm 

cr>7 0^/U%O±Xf)l. Xb' ) a ( 1 ) hXXfitt 
(3) T*S<l*»OiEUWtt^^lKc«U-C. * 
(3) T'*§tll,^0iit#{4* { 0. 2^%tUi8^ 

(c') 1 239/A, ^ 1 239/A 2 + 0. 
07 

[ 0 0 1 5 ] ifc, d 1 o^K^i 1 ^* 

frf-Stfl 0 3 - 1 0 8 T*> 0 , HulBst ( 1 ) . * ( 3 ) 
fiiVsC (4) T'^SftSU OS Uii&S: -eft-fix IS 
SiliM- ^oOTO^ft ( d ) - ( f ) SidfcfJ: 
a (CM 0 £ LIWR? ftT v i S »«^JtflsT* 

*. (d) it ( i ) x'^ztim'omimmi&mom 
u#a<oi o*^xja±T* | 5. *>o* ( i > , it 
( 3 ) tjjifa ( 4 ) x'^ti&m&L%.&coiim< 
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■mm L&m 5 0 ^xtitx-h 4 . ( e ) * 
( 1 > . * (3) fcj:t^ (4) x'^ztimDmig- 

&<r>^mzMLX. ( 3 ) ■C*$n&» l 3iiL*fil* t 
0 . 1 *JMfla±9*/MflaTC*6. ( f ) « ( 1 ) 

X'Tjkztizmvm l y v-o*jr»i 

***A, (nm) . * (3) T'^^tt^^OigLmfi 
«0A*»fe**jKi;-7-O«KJB»^SrA 2 (nm) . ^ 

(4) T-*$a?»^0)iU*(atfo^*^^i»* , y-?-<o 

"WK*Stt5£A 8 (nm) iL£t#, 
1 239/A^l 239/A 2 + 0. 05 
1 239/A3SI 239/A 2 + 0. 05 

[00 16]«DiIL*fc<o*£fckJ:S#. ±IB 
( d ) - ( f ) KSDiTTie ( d ' ) - ( f ' ) <0Wf 

4oikj&tJ;i)«F*U^ <d' ) 5t ( 1 ) X*mZtlZ> 

&mimmim<9mL&Q.co2o*)\,%i;xkX'h 

0 . frUt ( 1 ) . * ( 3 ) is ( 4 ) -C^SiU, 
$ 0 jg L*fito£tt#£» 0 £ L'*fi*> 7 0 *>\,%tt±. 
X'hh . ( b ' ) * ( 1 ) , * ( 3 ) fi J:Z>'5^ (4 ) T 
*3ft4«9i!L*ffi<0£fHc*fl,-C. « ( 3 ) X'^Z 
ti&m*)ElXtiLifiO . 2^%tH±8^U%aTX'h 

s. 

(c') 1 239/A, S 1 239/A 2 + 0. 
07 

fc^l 239/A 3 S 1239/A 2 + 0. 0 
7 

[00 17] Ar,Ji, WE* (2) -C*S#l*T'J- 

«f«-2»tfc*Uti3 9, Ar ! tAr,tli. Ar 2 £-±g( 
( 2 ) fc'jSV VC . Ar 2 t Ar,t Hk33«iIsS|5]±T" 

nut. as*¥ffs»*ffofefcst, mmnm 

(fl:**SM*. K*ft»WA, 1 98 930 . 

M«02fIteS>Hc#tefc&l>8?#g$:&a\ Fl- 

*s 0 . 3L®com0rtf®fc bXi>*tie>tf®tm&bH 
ftbZc&zbii*^. tit-oX. lWmcoTV-uymt 

%r>X^&. ff4Uo«Oloi:LTJ±. TIE* (5) 
xyjkZixh 2-5 H^lffla* 1,4- HciS^ 



HtlO] 




(5) 

-ixmstfittytixa*). i«a^asw t 2-5«i 

[0018] ±I25C ( 1 ) CtJtt h A r ! #±§£3*1 
( 5 ) TiS3*iS»-caft*£, 2~5fflcr>ASS^# 

mrn\^w&\,x%hzm<r&xhh. zzx\ x, 

1 ~X 12 c7)3^-^:< tt> lo{±C-R 7 T'*>&. R 
7 ii, **R1-~2 0<07>mm*l 

l~2 0<0T;1^3^j/S, 0*5!t$:l~2O<7)7/Mr/H- 

k*» 1-6007^^1; /Hi. 
4 o?)7/nm/7$ y a, »sa»6~6o«)7y-^ 

*, ^*^6-6 0c7)7y-^=>f^S, K*R7~6 
0O7y-;W7;^;US, 00)7 'J -^7 

&£ISc8~6 0<7)7y-/U7/b7-;US. 
^$8~6 0O7y-/U7/Mf^S. ^3RIS:6-6 
0<7)7y-;l/75/«, l)^4~6 0<0«*flfl:£1ll 
Sfc J: V> 7 / S & h f¥ Mfli S * . 
R 7 <0 3 1 1 oti*3RS^J2W1^«T*i. 

R 7 *«<7)^cti. ztit>im-x'i>m%-?x^x 

w.mttimm*itixmtiztixmmf$.ix^x 
hx^\ j ao-3<r)mmx'$) v ) . j=ox**>tui£ 
mm^xh y ). cici-c. x,tx 9 . x 2 t 

■*fL-WlR-T**ii:tt*<, *fcX,tX„, X 2 h 
X u , X 3 i:X 10 . X 4 fcX 9 040tf5a**-r^THi^fc 

-eiimPi-T'* i) z b t,i%\,\ 

[ 0 0 1 9 3 A r , b LTtt . Sft^SaCftOfflttttt 

TlS-ft 1 1 , •ftl 2WSO=5r*>T-. ±ifi* ( 2 ) tcfett 
SAr 2 fcAr 4 «0M^t'^#S:}l7frt,O. fciV 
Tte-ftl 2C0S«0^*>T'. ±12* ( 5 ) KltJttiX, fc 
X 9 , X 2 fcX 10 , X 3 tX,,. X,tX 12 C04O(7)fflOM 
^fc«J:^X,fcXj 2 , X 2 fcX n , X 3 kX 10 . X 4 fcX 9 
O4o<0ffl<0gg^$-g|^ L^«*W4»ixS . ZZX\ 
fcl 2cOR 9 *\ ilEsC ( 5 ) tj3ft*R 7 t»i6-r6* 

•S-tcii, ^< b i> i 

[0020] 
Utl 1] 
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[002 1] [ f b 1 2 ] 
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R9 Rg R9 Rg R9 Rg 



R9 J^9 R 9 



R9 ^9 >L^y "^9 R9" 

Q- 

'^"aJ' ^ 9 ^ 9 ^ 9 
Rg Rg 




— o- 

R|^9~^^V"R9 R9~\Z/ ^9^r3"' R9 
R9 R9 ^9 R9 R9 R9 R9 R9 

R 9 R 9 R9R9 

Rg y RJ^9 \^/" ! ^9 ^9 ^9 R9 R9 R9 "O" '*9 R9 ^9 

~ O 




R9 R^9" 

R 9 Rg n 
Rg Rg 

ZZX\ R 8 . R 9 (i. -efi-PfUttifc, #3MFP, £ 
7-6 owru-;pr;i/3^s/S, ^s^8~6ocor 





<9 




-6 ocommmik&tomt5£v : i'7smi)m^ztiz>. 

±R<r>mizto^X. 1 ooffigsWiMfc^Rs^ii 

[0022] Ar, <r>^mw.^M<nm^>m.\mmzm 
Lxa, mm, rmti 3cot<o*>w^ixs. <ti 

3£j3tvC. R 10 (i. R 8 ££fiR 9 tO\,vCfl?lJ^$ii 

[0023] 
[ftl 3] 
R, 



10^10 



R 10 . R 10 

^P- -<$>- 

R 10 R 10 ) — ( 



[00 24] Ar l <T>o1bm=0&fz1,&\cn>i><7)tim& 
L< m = 0<0t<7>#$ U\ 2{l££li3flS<7) 

a. Bf*S7.M-l^** { $<o«i?£U\ ifc. m=l 



"10 "10 

[00251 ( 3 ) lzm& A r 2 i> Xl/HlX 

(4) tfcttl»Ar3{i, ii^Hc^iixl-pMT 

£> & « 2 fiffi^lg^-ft-^Bsa-C** * . A r 2 * fctt A r , 
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&L#&^#0^4#^&^£ fctfffi U\ [0027] 
[00 2 6] Ar^fcliAr 3 tUll iStfi^fttt [fcl4] 



R R R R R R 




RRRR RRRR RURR 

-Q-Q- -0~fr R 

RRRR R R R ^ R il ^1 R 




[0028] 
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/Mfx/^ N jm%.6^6 0CD7<J~/UT$.ym. &m 

^<fctlo^LT^SCfc*W*L<. ££gj&a 
[00 32] RtK fcmm.^&tztei'T ;mw\-cr)W& 

mr'hh^&iz^xftKht. mk8.i-2o<7)7>v 

^atLTJl. yf-Aa, xf-;i4l, rnt/PS. 7* 

^-ivm. ^y^-ivm^ -N^^uai, 'vrf-yua. Tt-y-f- 

yx/US, fi/^H, 7*7 y/l^a&t'^W^ 

ii, ^yf-zus. ^i^a. *7f-/i>-a, ri^aa* 

[00 3 3] f»8R»l-2 0(?)T^3dF^*i:L-C{i, 

y j^y-a. xi^^a, rotvM-^ya, 7"h^>- 
a, ^^f-zM-^a, ^y-zM-^fy-a. 'vr-f-zM- 
*ya. ^y^/u^^a, yx,M-*ya. t^/m- 

=>fyS, v^'J^Jf^a^f^Wfeix, ^y*/M- 
^v-a. My/l/«yl, jf^/M^y-a, T>Vy 

[00 34] iWRRl — 2 0WT^;Uf-^Si;L'C 
ti, ^f-/H-^a> xf-yyf-jfa. rntvi^M-a, 7* 

f-^f-^ra, ^vf-n^ra, ^v^^ra. ^7-^- 

a, T^y/y^a&taw^ ly-f-w**^ 
^*y/i>ttm, T t yj\s}-*mffi&& 

[0 0 3 5] D!*ai~6 0^T;^^U;P«i:LT 

(4. y^/yy-y/ya. xf-;i/v-y^a, rutvuv-y^ 
a, 7'^i/^ | j;wa. ^.yf-;w^u^a. ^v/vy-y 

y/wa. r^/i'vu^a, ^^u^x'j^a, hyyf- 

yUi^'J^a. Xf-/yjyX fvyy-y;ya, y°a\z°)l-iyy^- 

j-iiisvivm, jr^f^vwi/'j^i, yx;i/vv 

fvi/^y/ya&i>W£>*u ^yf*y'J;H, ^ 
v/^y/ua, ^^f-^^y/ia, fy/^^n, ^ 

y-^/l-iyy if-/y^ y ;ua. ^.^r i/)WJ* T-iV'sV )Vm. 



tT ? f-/yy-'y f-/y y y ;ua , f^xV f-;l/ y- y ivmif 

[0 036] stm& 1-40 cwMf/ursy at lt 
ti. yf-;i/7sya, y^ws/i. xf-zurs/ 
a. T-Df^rs/a, 7>/y7$ya, ^vf-zurs 
/a, ^^i/75/a, ^T^75ya. **** 
7$ya, /x;u7$ya, r^7s/a. 5»>y/y 
7sya&fc*j&w>>ft, ^vf-^rsys. 
75 ya. *i?f-/P75ya, T^rs l 

[00 37] ^»6-6 0O7y-yUat LTti. 7 
i-/PS. C 1 ~C 12 7^3^fv'7xX;Pa ( Ci— C 12 

«, ib*ri~i 2^*>4citt^r. UTi>mmvh 

h. ) ; Ci~Ci 2 7^/l-7xX;ua, 1-77^/y 
a, 2-77f-^a^rtWJ^$ix. C,~C 12 7/y3 
Jfx7xx;ua. C , -C , , 7)V* )V 7 x x/wa#*f t 

[00:38] *3ga6-6 0W7y-^dfvatLT 

{i, 7xy^f^a, c 1 ~c 12 7;i/3Jfv7xy^x 
a, c,~c 12 7^#^7xy=¥va. 1-^7^/^ 

*va. 2-77^7j-Jfv-a^i:W»$a. C,~ 
C 12 7^3Jry7x/^yS, C,— C 12 7/^;l^7x 

[0039] ^«gSt6-6 0^7y-;U7;^^at L 
t(4, 7x-^-c,-c I2 m;i*, C!~c 12 7;p 

a^fx7xX;U-C 1 ~C 12 7;P= J f^a. C 1 ~C 12 7/1^ 
^7xX;l/-Ci~C l2 7;^/Ua, l-77f-^- 
Ci— C 12 7;^La. 2-77^-0,-0,27^ 
^a^r Ztm^ C,~0 12 7^rj4f>'7xx^- 
C , ~C , 2 7^Jf^a, C , ~~C 1 2 7/l-^7 x x/l/- C 

l-c 12 7/^^^a^^fSLv^. 

[0040] ^Sifc6-60«07y-A-7^a*i-afc 
7xX/U-C,~C 12 7^a^fv-a, Ci— C, 2 
7/W^y7i^-C l -C 1! 7^3JfyS, C,~C 
i 2 7;W7i-yHC 1 -C l2 7/W= J fy^ 1-7 
7-f-;P-c 1 ~c 12 7;U3df^a. 2-7-7f-;u-c,- 
c 12 7/^^xa^t'*^$ix. C,-C, 2 7;l/3^ 
y-7xX;P-C 1 -C 12 7^3drj/a. Ci— C l2 7/Mf 
^7i-^-C,~Ci 2 7;k3*yi^ LV\ 

[004 1] ^#S!t6-60c7)7y-^7SyafcLT 
{4. 7x-/l-7Syl, y-*7xX^7Sya, c,— c 
l2 7/I^3#x7xx;lv75ya. : J ( C,~C 12 7^3 
Jfy7x-;K 757a, (C,~C 12 7/W7x 
-^)75 7i. l-77f-/l^7Sya, 2-77f-/U 
7 3 y a& W $ tl s C , , , 7)V*)V7 x -IV 

73 ya, ^(c,-c 12 7/W7x-;n 7$ya 
coo42] imm^b oewmte&mt lt 
y^a. 7y^a, eys^a. crc 12 7w*t . 



(£ 3) )0 1-1 23 1 56 (P2001-123156A) 



[0043] R^WcOo^. 7VMrn^$-&oB$»£ 

3. 7-^f-ykt^f-A«, y^n^#i//l,S. 
4 - C , — C , 2 7;l^/U n\Jf frifaWSS 

Ji. At,, Ar,*fc{iAr,<0l«Sw5%OlOja 

*?4U>. 

[0 0 44] ±ffi3$ ( 1 ) (CtJWC. nliOifclilt 
* 0 . ±IS5t { 3 ) |C*JWC . 1 JiO 4fcU 1 T'#> 0 , 
±IE5$ (4) fcfcwc. kltOtttilX'hZ. JJBC 

( 1 ) fcJ3»t*Ri, R 2 . JLI2S (3) Ct$ft*R 3 . 
R4U*J«J:t/JJErt (4 ) t*itt*R 5 . Rett. 

Rl R 2 , R 3 , R 4 , R 5 , R 6 #\ #3kWft£t:\± 

;l^^if*W^<X. ^f-^S, xf-;i^ ^yf-/k 

8t%8l6-6O0>r»-iV&bLX\3.. 7i-;H, C 

x;«. l— j-7f7US. 2-^7f^S=5:fc'AWF$ 
it. 7i-;H> C , ~C , 2 T;^/l-7 x -iv&tfftt 

fcifaWSSii. fxziH, c,~c 12 t;^;I/^-x 
x/i,s s e y . c , -c , 2 r >v* iv tr y >?;Wfej« 

[ 0 0 4 5 ] «4J^Jt»W5feSB»i. t#KGg£ 

x\ %fe%mxmztix^&zki)Wti\,\ zmco 
mmmtmuzmMitttix^z o# 

4L<. H*lf, h*-Uy«^UT7';-;«4fett 
Wfctt. 1fiffi¥9-4 5 4 7 1 0 liZSMbto 

[0046] imft^mtfc^ffiZt LTti. ±«fc 
t'xuySSrWfl>^C{i. M it3f»HH l 5-202 
3 5 5*^£E«S^>&fl)fcH t 6ixft. S> 



7/1-f t FftAHjfc x*7.*x>7Aig-{fc£!fe!lfcCDW i t 
t i gMciSM-g-. AnywtXf-;|/«S:2'?Wt 

7A&££ 2o*-t4ft^|j^;l/*->7A*^«tet: 
J: hW8S& . xT^r t K-ffftft fc v'7-fe N x by ;nt 
•^•fticOK noevenage 1 KJ£k:J:&ir£\ vt' 
z^&htis^ayyik&fotnH e c kSJE&iV) 

[0 04 7] ±*fct'-uy*£*L$rir**&fc 
Ji. Witf m%-t Suzuki^ -yry 

G r i g n a r dRJfSfcJ: OM^f 
S, FeC i 3 tPO»fl3Wt:«t»)a-&1-4*a. 

[ o o 4 8 ] i^K^^ft{±. >mem&m 

Wmfe*W£ttt\WBK. 5C ( 1 ) . 5C ( 3 ) tfz 

it&(4) X'^ztiimvte i&WMvm o & Lm<a 

t^TV^TfcJ:^. A ( 1 ) , A ( 3) t^cii 
5$ (4 ) -e*3it*»9«L*ffi^<0»9igL*ffi 

mimmz*tit,<7)ftm.mfttf&ztix^xi>£\\ 

57h&*&flrC*oTt>J:^L. ffl^+W^l 
«Jt«t*#4iLjS*»<5>li^*5 V/Aitfi^J: 9 7* 

[00493 aR^^offcesflffli-ioTsa 

n-7*f-;i^cy-tfy^^**M^$it&. K^F«jt 
0. llt*%W±?f)!f$-ti:4^i:* i t^l)„ 

[0050] mt^mtmt. x 
*uym.X'i o 3 -i o 8 -c-*9. MMittiXVfm®. 

1 0 4 ~1 0 6 7iW4L<, 5xi 0 4 ~ 
l 0«*«Npfc:»4 U\ 4fc. fift^^^fttR^ 
^ftcOJtii. l^Otiiiti^ffiK. 2~2 

ox'$>izti)mztttL\,\ ^ix^m^mt. m 
mLW&tzmfeiz^x^frh. fKwt&>*tfrt> 

-mzli. »0SL«ia^««*<. »4L<{±2 0- 
1 00 00, $^>tCif^L<{±3 0-1 00 0 0. 
Sf4L<(i5 0-5 0 0 0-C*4. 
[005 1] Ztlbnni/HftUttti&mWf-LEDWt 
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PKfcflNl. 707^57 J: *4MM 

[0052] ^B^^FLEDtOUTSiBJ 
-fr*. *H^iS^LED<OfltJii:LT{±, ^£<fc 

*>£*6iE™c3B^£#^£«#?LEDtcfcV> 

tc. W^iS^LEDi: LT(±. Ifcttfcffctli:*) 
(SJfclt^SiiSJiSrlfttt^iS^LED, »ffit^Bt«t 
cOStciE?L^il^iS(t^iS^LED, Hfiifc&ftJI 

jE?WiriSl*KftfcJ«J^LED«S*<aifcff^ii*. 

4. 

a ) ft&/ft£l|/Ntff 

b ) S®/IE7Llftjllii/^7feil/Pi@ 

c ) i^ffi/f£*yi/«-?fij*jf /Pi® 

d ) ns/jEHMw§/mj§/^mwa/ws 

( £ £T\ /{i#Ji*«l»ft LTfltflSflT us c t * * 

«£JfALT*>J:H. «®-rSJftf)Jf§^ £J:l>'& 

(«?iiAJI. iEfLaAJi) H&Wi*#?LEDfcL 
tli. Htffitl»«LT«ffaA«S:iftttfejaWHFLE 

IWf Witf. flftWCIl OT<0e ) ~p ) O 

e ) ®®/to£aji /&ftjg/»fl& 

f ) ns/fs^/i /m^aA/i /Ji® 

g ) mm/^^xm/^m/mmxm/mm 
h > mm/%^m/mMmm/%m/mm 

i ) l^«i/iE?L«?i*il/%*S/«<Sfi±AJi/liS 



j ) mm/w%mj%/sEf\smm/mm/nm.x 
m/mm 

k > i©fii/«^aAJi/i%3e«/m^iii^/is® 
i ) na/^BtJi/m^jMii/^faAii/iiffi 
m> ^m/m&Am/mm/wfm&m/m&A 
m/mm 

n ) nffi/mitaAJi/ETL^sii/^i/m^ji 
m/mm 

o ) ^m/itmmm/mM/vt-m&m/nM&A 
m/mm 

p ) ^m/mM&xm/iEimmm/mM/mmm 

m/mn&xm/mm 

mw&xmommmbixit. 

0- 5 S/cmW±l 0 3 S/cmWT-C-AI)^i:*WS 
L < , SbfcBMBI*) 'J — 7 «S£ /hS < r s ^y>t« . 
1 0- 5 S/cmUL£l O^TtfJOffiK, 1 0" 5 
S / c m ja± 1 0 1 fcTFA* S £ C#4 L ^ . SlttU&g 
*tt*^<0««fi«** 1 0- 5 S/c mOh 1 0 3 S 

/ c mOT t -r h tzMz. tmm&sttTt,zms.co4 * 

mx'$>tit£T-*> , VF&xm-cbtM* **yxh 
h. T-*ycr>fflblXit. Ttcyx+uyx/^ymj 
*y, T>v*)i>Ky*iyxiv-fcy&4Jty, WtaAiv-fo 

ymn-yzt'tfvmztL. tnrycrwibixit. u 

aAiKOKJSt LTti. Mitfl nm-1 OOnmt* 

0. 2nm~5 0nm##iU\ 

[00 5 3 3 SWiiA«tcffl^l»tt«{i, «flKH»»1- 

y*$J:t/*<ottW«c, KVj-tyjLynXr/znmm 

u^r^y (ffi7;ni/7-y^t') . ti-if-ytuZtf 
m^ZKh . m 2 n mOT^*fefiiIli®Sr&A£3^ 

tfbtlh. MW2nmOTcO|^«5riS{t^^l 1 LE 
Dt LTti, H«t»«Lr«W2 nmJaT<0tt»l* 
RttfeK^HFLED, »fifc:BHSL-CKW2nmOT^ 
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tt. Witf * HTOq ) ~a b ) c7)« jt*W*>ix6. 
q ) RMK/BW2 nmJaTflWM/JtoW/IWi 

r ) mm/mn/m-2 n mjaTtf>*»i/H«i 
s > w,m/mm2nmm<r>imm/% : m/mM2 n 

t ) wm/wf.2 n mjaTott»i/jE7LttayB/5i}e 

u ) »fi/jE?UijSl/JftJfcl/BrW2 nmOT« 

w) B«/RJ*2 nmJJlT^^/^^/m^ftil 

x ) Bffi/ISJCl/^^HIiai/ffllW 2 n mOT^^ 
■/IKS 

y) i©«/StW2 n m&T<Mmm/mM/V 1 hW& 

m/m-2 nmiaTW^ii/li 

z ) US/Jiff 2 nmJaT<0«SIWI/jE7UIH)3W/fl3t 

aa) Hffi/iE?L«?3Mii/%7t«/«^^)M^/)lff2 
nmJaTOtt**/IWS 

a b ) 2 n mjaTW«ftWi/jE?LIIBSJl/» 

%M/^m&M/W*- 2 n mJaT<J0lfi»H/l8tff 
[OO54]»m-EDfM0>WC. Cfl&tftfrflffif 

[0055] m.m<vmmk ltu. fflu&BtfH^ 

fctttSraJofcaSWUf iVM*. W*»f 1 nm*ws> 
ljumT&D, If 4 L<li2nm-500nmtJ) 1 ), 

$£>Cjf£ L<fi5 nm-2 0 0 nmt*4. 
[0 0 56] ***|*5»#?LED(Ci3Vvni. ?£3ftf 

tt. Mitt', t7^uyi##, 7>h7-fe>iL<(i: 



ffl. 8-t Kn*^*y'jyiL<(i*o»*tt<0&Sl 

yt>L<Ji-ttf>l»W*. h 77 x-;U7*?y*x 

[0057] &#mzli, Wi(f«fWBS5 7-5178 
1*. H5 9-1 94 3 9 3^«tcEKS<tT^*t 

[0058] *IHB«]WH t LE D«fjEHJHaWt*r 

# n'V-^ i>L<tif , # y x 7 y i L < li 

yRj»«c, K?yy VMS**, TV-)VT$y\mW. 
x +iv<yimw , h U 7 x x'7 S y RWft . * 'J 
r- u y t u < tt-e*>sw*. # y f-* 7 x y 1 1 < ti 

(p-7i-^h'^y) tK<i*<0»W*. *fc 
(i^y (2, iL<ii*<7)i8 

[0059] ftftWfctt, f£!E?Lf}£*mfc bT . ttBH 
Bg6 3-7 0 2 57-f&?g, [516 3-1 7 5 86 0^ 
«. 1$BB¥2-1 353 59^&#8. R2-1 3536 
1-*4MR. PI2-209 988^«, I3I3-3799 
2^«. PJ3- 1 5 2 1 84^l8tCie«$^TV^ 

[0 060] ififctfxrc, E7L«5i*etfflv^jEfL^ 

mfc, #v is?yi>i<u*<7)mm#. mm^t<i±i. 
mz^mmr s yit&mmztthxv ^a^ytm 
ft, .■K'j7- l JyfcL<ii*tf>R**. ^y^7xy 
tt<Ji-e<o^ft, ^y (p-7i-i/yt'-i/» 

t»L<{±^«0f^ft, iJtttdfJ (2, 5-fX-l/y 
I < . S (c» 4 L < 'J t'^/U^? ;^ sy'-^ 
W®hl< «±f|t»«fi7 5 y 5 * 1 6 ."K y y o 4r 

yR»ft-e*4. m?<DjEnMmtt®n%i?izii. a 

[ 0 0 6 1 ] ;K'J h*x;l/*;^N'V-;Pt L< li*co8BI 

[006 2] XV isy yi>l<teZcomm&t LTfi. 
^^/hl/t'i-(Chera. Rev. )^89^, 
1 3 59W ( 1 9 89^) . |?S#f» : GB2 300 1 9 
6 #&im*e8(ef S$<7)"fL£^#0!^ $ it l> . 

& t ; ix h izimcoii a * m v ^ c # & * { , n c 

[0063] --Kyyndf-9-yt,L<{i^i0l^ft{±. v 
D^^y-i-tSffiiitcmEfLfiiiililx^JfcAt'^^O-C', 
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C0065] m&frbnf6M£M'^hniSkt l/Ctt, IE 

Timmtrnzmmziti i>coT$>tumizmm±%\\ 
ummttx. ;od**a, mtx^-vy, ^oo 

f«xxf/^iIA s M§$ its . 
[0066] ^*>£><7>j£J8i:fri£fc LTti, 
Xfyn-hfc. ^fi'^f^/S. v^;D/5t'7 

TV- n-hs. x^y-yaw. 7V*vepJi£. 

[0067] ate-f-fcHfl^H vy-t LT(±, «ff 

yf-t IX. K 
-k XVX*tl'T?Vl'-h. HtVX+Ar**?*))/ 
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y) tKttf^SW*. ^y (2, 5-fi-uyf 
xuy) t,L<ttfoBt»*. »Ky*-**-K. ^y 
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'Jf-'7A-7/l'$-'7A-£&, Df-^A-V^* 
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-y^JftX2 0 0 g£8?ft?L. 3 0 ^BHHfT^ < 7' 'J 
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<B4SWBJr«) fcfflwtfflSgLfc. WW> 
<c>. lHK«B»*£**>fc. 330nm*fcli4 1 

0 nmTiMHbfcXOflB&iW h/k&»<<>. 
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